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以上の観点から，本研究ではアルマイト処理，Fe めっき，Ni-P めっき，Fe-Cr 溶射
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Aluminum alloys have been widely used as structural materials due to their light 
weight, ease of recycling and beautiful appearance. Various surface treatments 
forming the hard coating layer on the surface have been widely used to improve the 
hardness, the corrosion resistance and the wear resistance. However, the effect of 
those surface treatments on very high cycle fatigue properties of aluminum alloy 
remains unsolved.  
  From this viewpoint, rotating bending fatigue tests were carried out on 
aluminum alloys performed alumite surface treatment, Fe plating, Ni-P plating, 
Fe-Cr thermal spraying and Fe-C-Mo thermal spraying. Fracture surfaces of all the 
failed specimens were examined by SEM and fatigue fracture mechanisms are 
discussed in the light of fractography and fracture mechanics. Thus, the effect of 
surface treatments on the fatigue characteristics of aluminum alloys was totally 
clarified from the original viewpoint including merits and demerits as follows; 
(1) Significant deteriorations of the fatigue strength for alumite-treated specimens 
having each thickness of the alumite layer were observed in comparison with 
the results for untreated specimen. The deterioration was increased with an 
increase of the thickness of alumite layer.  
(2) Based on the quantitative analysis of stress intensity factor range at the crack 
tip of alumite layer, it is clarified that the fatigue limit of alumite-treated 
specimen is governed by Kth of about 0.8-1.4 MPa√m for crack penetration 
into the base metal. 
(3) For Fe plated, Ni-P plated, Fe-Cr thermal sprayed and Fe-C-Mo thermal 
sprayed specimens, the effect of difference of Young’s modulus between each 
coating layer and base metal on fatigue properties was discussed. Consequently, 
it is clarified that different true stresses take place on the coating layer and the 
base metal. Furthermore, the fatigue strengths of specimens with various 
coating layers could be evaluated by the true stress.  
              
 
 
